Recommendations of the panels:  Panel on in-flight measurements by Rogers, J.
RECOMMENDATIONS OF THE PANELS 
Panel  on In-Fl ight  Measurements 
J i m  Rogers 
Federa l  Aviat ion Administrat ion 
The panel  on i n - f l i g h t  measurements reviewed t h e  p a s t  and c u r r e n t  
NASA measurement program wi th  r ega rd  t o  da t a  u t i l i z a t i o n  and i n v e s t i g a t e d  
p o s s i b l e  f u t u r e  measurement needs i n  which NASA's e x p e r t i s e  would be  u t i -  
lized. The purpose of f u t u r e  measurements would be s i m i l a r  t o  t h a t  f o r  
t h e  cu r r en t  NASA program and data would be obtained i n  t h e  fo l lowing  a r e a s :  
a i r c r a f t  a t t e n u a t i o n  of ozone l e v e l s  from ambient t o  cabin ,  eva lua t ion  of 
a i r c r a f t  ozone " f ixes" ,  ambient ozone l e v e l s  f o r  da t a  base  s t a t i s t i c s  and 
c o r r e l a t i o n  f a c t o r s  between ozone l e v e l s  and complaints.  Data could be ob- 
t a i n e d  by a  modified cont inua t ion  of t h e  cu r r en t  NASA Global A i r  Sampling 
Program (GASP) with l i m i t e d  measurements extended t o  o t h e r  a i r c r a f t  t ypes .  
The s p e c i f i c  pane l  recommendations a r e  t h e  fol lowing:  
1. A d e f i n i t e  need e x i s t s  t o  o b t a i n  t h e  a t t e n u a t i o n  f a c t o r  f o r  a i r c r a f t  
o t h e r  than  t h e  B-747 i n  reducing t h e  ambient ozone concen t r a t ions  which 
e n t e r  t h e  cabin.  This  d a t a  i s  r equ i r ed  by engineers  i n  designing optimum 
ozone removal equipment f o r  i n d i v i d u a l  a i r c r a f t .  A compact v e r s i o n  of t h e  
GASP ins t rumenta t ion  package w i t h  o u t s i d e  a i r  obtained through a p i t o t  t ube  
would have t o  be developed t o  o b t a i n  t h i s  d a t a .  R e l a t i v e l y  few f l i g h t s ,  
p r e fe rab ly  during high ambient ozone concent ra t ions ,  would be necessary  t o  
ob ta in  the a t t e n u a t i o n  f a c t o r  f o r  any one a i r c r a f t  ty-pe. It i s  d e s i r a b l e  
t o  ob ta in  these d a t a  during t h e  next  ozone season w i t h  i n i t i a l  measure- 
ment s on t h e  fol lowing a i r c r a f t  ; DC-10, L-1011 ( and L-1011-500 when 
o p e r a t i o n a l ) ,  DC-8 ( s t anda rd  and s t r e t c h e d ) ,  A-300 and B727. P o s s i b l e  
a d d i t i o n a l  measurements may be r equ i r ed  on o t h e r  commerical a i r c r a f t  and 
on some high performance gene ra l  a v i a t i o n  a i r c r a f t .  
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2. A need t o  cont inue "GASP type" measurements was expressed f o r  t h r e e  
main purposes;  t e s t i n g  new f i l t e r s ,  c o r r e l a t i o n  o f  complaints wi th  ozone 
l e v e l s ,  and ambient ozone da t a .  The need i n  t h e  f i r s t  two a reas  i n  s e l f -  
ev ident .  Addi t iona l  ambient ozone s t a t i s t i c a l  d a t a  has  been s t a t e d  a s  a 
need by groups i n v e s t i g a t i n g  f l i g h t  planning t o  avoid h igh  ozone concentra- 
t i o n s  and those  designing ozone r educ t ion  devices .  Of t h e  t h r e e  a i r p l a n e s  
p r e s e n t l y  f l y i n g  a s  p a r t  o f  GASP (wi th  program t e rmina t ion  scheduled a t  
t h e  end of February, 1979) ,  t h e  f i r s t  p r i o r i t y  i s  t o  cont inue t h e  Pan 
American (PA)  B - 7 4 7 ~ ~  (#533) d a t a  a c q u i s i t i o n .  This  d a t a  i s  needed t o  
s a t i s f y  requirements i n  a l l  t h r e e  a r e a s .  Present  p l ans  by i n d u s t r y  a r e  
t o  have a c a t a l y t i c  f i l t e r  i n s t a l l e d  i n  t h i s  a i r c r a f t  f o r  t e s t i n g  dur ing  
t h e  next  ozone season. These p l ans  inc lude  NASA ambient and cabin ozone 
d a t a  a s  an  i n t e g r a l  p a r t  o f  t h e  t e s t  procedure. Continued measurements 
would a l s o  provide information f o r  complaint c o r r e l a t i o n  and ozone 
s t a t i s t i c s .  The secondary p r i o r i t y  i s  t o  cont inue d a t a  a c q u i s i t i o n  on 
t h e  o t h e r  two GASP a i rp l anes .  The United A i r l i n e s  (UA) B-747-100 (f4711) 
measures bo th  ambient and cabin ozone l e v e l s  and t h e  d a t a  would provide  
complaint c o r r e l a t i o n  information and ozone s t a t i s t i c s .  The PA B-747-100 
(#655) would only  con t r ibu te  t o  t h e  ozone s t a t i s t i c s  a s  ambient ozone 
l e v e l s  a lone  a r e  measured. 
3. The panel  i nd ica t ed  a need t o  cont inue cooperat ion between NASA and 
indus t ry .  S p e c i f i c a l l y ,  t r a n s f e r  of ozone measurement technology, in-  
c luding  ins t rumenta t ion  and opera t ion ,  i s  des i r ab l e .  
4. S ince  NASA's measurements i n d i c a t e  t h a t  t h e  ozone a t t e n u a t i o n  f a c t o r  
i s  h igh ly  s e n s i t i v e  t o  t h e  cab in  l oad ing  i n  small-volume gene ra l  avia-  
t i o n  a i r c r a f t ,  it i s  d e s i r a b l e  t o  determine t h e  e x t e n t  t o  which commercial 
a i r c r a f t  cabin l o a d  f a c t o r s  i n f l u e n c e  t h e  a t t e n u a t i o n .  Load f a c t o r s  on 
past GASP f l i g h t s  would be d i f f i c u l t  t o  o b t a i n ,  bu t  cons i s t ency  of t h e  
a t t e n u a t i o n  f a c t o r  on t h e  non - f i l t e r ed  UA 3-747-100 should i n d i c a t e  i f  
t h i s  i s  impor tan t .  
5. Concern was expressed wi th  r ega rd  t o  t h e  c o r r e l a t i o n  of ozone l e v e l s  
and complaints.  Two c a r r i e r s  r ep re sen t ed  on t h e  pane l  have had n e g l i g i b l e  
success  i n  o b t a i n i n g  c o n s i s t e n t  c o r r e l a t i o n .  It i s  suggested t h a t  a 
c o r r e l a t i o n  between ozone l e v e l s  and r e p o r t e d  complaints be  a t tempted  f o r  
a l l  GASP d a t a  f l i g h t s .  This  concern r a i s e s  t h e  p o s s i b i l i t y  t h a t  a l l  com- 
p l a i n t s  a r e  not  ozone r e l a t e d  and measurements o t h e r  t h a n  ozone may b e  
r equ i r ed  i n  t h e  f u t u r e .  For t h e  p r e s e n t ,  it was recommended t h a t  t h e  
GASP water  vapor instrument  should be used t o  measure the r e l a t i v e  humidi ty  
i n  the cabin  of  t h e  PA B-747~~. 
6. The need t o  measure t h e  v a r i a b i l i t y  of ozone w i t h i n  t h e  a i r c r a f t  c ab in  
was i n v e s t i g a t e d .  While t h e r e  were some r e p o r t s  o f  t h e  ozone l e v e l  be ing  
v a r i a b l e ,  bo th  Pan American and United A i r l i n e s  have used t h e i r  own 
p o r t a b l e  ozone monitors  on t h e  GASP a i r p l a n e s  and f e e l  t h a t  t h e  s i n g l e  
GASP ozone a c q u i s i t i o n  p o i n t  i s  r e p r e s e n t a t i v e  o f  t h e i r  measurements. 
The consensus i s  t h a t  no NASA involvement i n  measuring t h e  ozone v a r i a b i l i t y  
i n  t h e  cabin i s  r e q u i r e d  at t h i s  t ime.  If measurements a r e  needed i n  t h e  
f u t u r e ,  t h e y  can be obta ined  by p o r t a b l e  ozone moni tors .  
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7. The l a s t  i tem discussed  w a s  t h e  requirement f o r  an onboard ozone 
monitor on a l l  a i r c r a f t .  It was f e l t  t h a t  i n t e r p r e t a t i o n  of  t h e  d a t a  
from such a monitor f o r  use i n  ozone avoidance i s  unce r t a in  a t  t h i s  
t ime. A t  p r e s e n t ,  no NASA involvement 5n t h i s  a r e a  i s  seen a s  t h e  re -  
quirements a r e  not  known. I f  a requirement would a r i s e  i n  t h e  f u t u r e ,  
t h e  instrument manufacturers  were considered capable of s a t i s f y i n g  
developmental needs. 
